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In a typical useful field of view (UFOV) paradigm, an 
observer must correctly identify a center target while 
simultaneously localizing a peripheral target. Previous 
research has shown that many older adults have difficulty 
locating the peripheral target in the UFOV paradigm when 
compared to younger adults (Sekuler & Ball, 1986; Scialfa, 
Kline, & Lyman, 1987; Ball, Beard, Roenker, Miller, & 
Griggs, 1988; Ball, Roenker, & Bruni, 1990; Scialfa, Thomas, 
& Joffe, 1994). However, the reason for this difficulty is 
not clearly understood. The purpose of this study was to 
test two potential explanations for the difficulty that some 
older adults have in locating the peripheral target in the 
UFOV paradigm. 
The first explanation was based upon research using the 
gap paradigm (Fischer & Ramsperger, 1984; Mayfrank, 
Mobashery, Kimmig, & Fischer, 1986; Fischer, 1987; Fischer & 
Breitmeyer, 1987). This research has shown that a temporal 
gap between the offset of a fixation point and the onset of 
a peripheral stimulus helps to facilitate the disengagement 
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of focal attention. This explanation of peripheral 
localization difficulties in older adults posited that some 
older adults have a slowing in the ability to disengage 
attention from the center target in the UFOV paradigm. 
Three hypotheses were tested based on this explanation. The 
second explanation was based upon the assumption that the 
inability of some older adults to locate the peripheral 
target in the UFOV paradigm is due to a slowing in parallel 
processing of the entire display, and posited that 
peripheral localization is highest when the peripheral 
target is presented for longer durations. Three hypotheses 
were also tested based on this explanation. 
In the present study, thirty-six older adults (age 60 
or greater) were tested in a screening phase and testing 
phase. The screening phase permitted a determination of 
threshold in each of three subtests similar to those used by 
Ball and colleagues (Ball et al., 1988; Ball et al., 1990; 
Ball & Owsley, 1992) in their UFOV task. The threshold was 
designated as the fastest duration in each of the subtests 
where subjects could perform the task with 75% accuracy. 
The testing phase used four testing conditions where the 
center and peripheral target were manipulated in order to 
investigate the two potential explanations of peripheral 
localization difficulties in some older adults. 
The present study did not clearly support nor reject 
either of the explanations that were posited. The data did 
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not demonstrate that some older adults are slower at 
disengaging attention from the center target because the 
conditions used to enhance disengagement yielded the lowest 
number of correct peripheral localizations. In addition, 
the data did not demonstrate that some older adults are 
slower at parallel processing of the entire display because 
the length of display time for peripheral targets did not 
systematically effect localization performance. Based on 
these findings, it is possible that a slowing in the 
disengagement of attention or a slowing in the parallel 
processing of the entire display remain potential 
explanations for the inability of some older adults to 
locate the peripheral target in the UFOV paradigm. 
ix 
Chapter 1 
Introduction 
Visual attention, a mechanism for focusing on a 
specific component of visual information, is a necessary 
component of visual processing because people are unable to 
process all available visual information at a given time. 
Visual attention orients an individual to some subset of 
objects in the environment for further analysis. This 
process of selecting environmental stimuli for analysis 
continues repeatedly throughout the day to day life of an 
individual. If attention were drawn by every stimulus, then 
a person would constantly be overloaded with information 
(Allport, 1994). Therefore, visual attention is crucial to 
everyday functioning. 
For many years researchers have attempted to determine 
if there is an age-related decline in visual attention. 
Researchers have used numerous experimental techniques to 
try to answer this question including manipulating the 
demands of the task (Hartley, Kieley, & McKenzie, 1992), 
using attentional cues (Folk & Hoyer, 1992; Madden, 1990; 
Hartley, Kieley, & Slabach, 1990; Hoyer & Familant, 1987; 
Nissen & Corkin, 1985; Madden, 1983), and employing visual 
search tasks (Rabbit, 1965; Wright & Elias, 1979; Plude & 
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Hoyer, 1986; Scialfa, Kline & Lyman, 1987 Plude & Doussard-
Roosevelt, 1989; Scialfa, Thomas, & Joffe, 1994). 
Several studies have shown that older adults have 
difficulty locating objects in the visual field (Sekuler & 
Ball, 1986; Scialfa et al., 1987; Ball, Beard, Roenker, 
Miller, & Griggs, 1988; Plude & Doussard-Roosevelt, 1989, 
Ball, Roenker, & Bruni, 1990; Scialfa et al., 1994). Among 
the hypotheses that have been generated to explain this 
difficulty is the spatial localization hypothesis (Plude & 
Hoyer, 1985). According to the spatial localization 
hypothesis (Plude & Hoyer, 1985), older adults have a 
deficit in the ability to locate task-relevant information 
in the visual field. 
One research paradigm that has been used to study age-
related declines in spatial localization is the useful field 
of view (UFOV) paradigm. The useful field of view (UFOV) is 
the amount of visual information that can be captured in a 
person's field of view without moving the eyes or the head 
(Ball, Roenker, & Bruni, 1990). In this paradigm, an 
observer must simultaneously identify a center target and 
locate a peripheral target. Researchers that have examined 
the UFOV have found that many older adults have difficulty 
localizing the peripheral target (Scialfa et al., 1987; Ball 
et al., 1988; Ball et al., 1990; Ball & Owsley, 1992; 
Scialfa et al., 1994). However, the reason for this decline 
is still being debated by researchers. A possible 
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explanation for this deficit is that older adults are slower 
at disengaging attention. 
Researchers have discovered that switching attention 
from a point of fixation to a new location follows three 
basic steps: a) disengaging attention from the object 
currently attended to b) moving attention to the new point 
of interest c) re-engaging attention there (Posner, Inhoff, 
Friedrich, & Cohen, 1987). Research by Posner, Walker, 
Friedrich, and Rafal (1984) has shown that the disengagement 
of attention is a separate process from the movement and 
fixation of attention. Saslow (19 67) demonstrated that a 
temporal gap between the offset of a fixation point and the 
onset of a peripheral stimulus decreased the reaction time 
of eye movements. Using a temporal gap in this manner, 
which is known as the gap paradigm, apparently helped to 
facilitate the disengagement of attention from a point of 
fixation by allowing an earlier onset of an eye movement 
thus decreasing reaction times. 
A typical UFOV task involves identifying a centrally 
located stimulus and locating a peripheral stimulus 
simultaneously. Even though a UFOV task does not permit eye 
movements, it is still possible that attention must be 
disengaged from the center stimulus and directed towards the 
peripheral stimulus. Therefore, it is possible that the 
age-related deficit in peripheral localization in UFOV tasks 
in some older adults is due to a slowing in the 
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disengagement of attention from the center task. An 
alternative explanation for the fact that some older adults 
have a deficit in peripheral localization in UFOV tasks is 
that subjects extract information in parallel from the 
entire visual display. Older adults may simply need more 
time to extract this information than younger adults. Age-
related differences in processing speed have been well 
documented (e.g., Salthouse, 1985; 1986). 
The purpose of this study is to determine if the 
inability of older adults to locate the peripheral target in 
the UFOV paradigm is due to a slowing of the disengagement 
of attention or if it is due to a slowing in parallel 
processing of the entire display. Based on the gap 
paradigm, if the center stimulus disappears before the onset 
of the peripheral stimulus, attention could be disengaged 
and could be moved to the peripheral target more quickly. 
If this is not true, then conditions where the peripheral 
target is presented for the longest amount of time should 
allow better localization of the peripheral target because a 
gap paradigm condition would decrease the amount of time 
that could be devoted to locating the peripheral target, and 
therefore hinder performance. This explanation suggests that 
the duration of the peripheral target is crucial to 
performance. 
Chapter 2 
Literature Review 
Attention 
At any given point in time an individual is bombarded 
with a wide variety of sensory information. The eyes 
receive light stimuli, the ears receive sound stimuli, etc. 
Although the human senses are able to detect a great deal of 
sensory information, it is intuitively obvious that an 
individual can not process all of these streams of 
information simultaneously. For this reason, it is 
necessary to switch from one stream to another, or focus on 
a specific aspect of a single stream. This process of 
focusing on different aspects of incoming sensory 
information is known as attention. 
Since people can attend to only a small amount of 
visual stimulation at one time, they generally choose to 
search for specific objects of interest in the environment. 
When an individual searches for a specific object in their 
visual field it is evident that some objects are easily 
detected because they are conspicuous, whereas other objects 
are not as easy to detect. Based on this idea, researchers 
have suggested that the visual system operates in two 
distinct modes: the preattentive mode and the attentive mode 
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(Julesz, 1981; Treisman & Gelade, 1980). In the 
preattentive mode, features of interest to an individual are 
extracted from the environment in parallel. Preattentive 
vision is described as occurring automatically and provides 
a person with rapid feature detecting capabilities (Bergen & 
Julesz, 1983). The preattentive mode allows attention to be 
dispersed over a broad area of the visual field. The 
function of the preattentive system is to alert the 
attentive system to features that are extracted from the 
environment. Attentive vision or focal attention operates 
in a serial manner and restricts the focus of attention to a 
small area. In this mode, the features extracted by the 
preattentive mode are discerned in greater detail through 
the process of focused attention (Treisman & Gelade, 1980). 
Attentive vision prepares an individual to respond to the 
environment. 
Several researchers have suggested that focal attention 
can be conceptualized as a "spotlight" (Posner, Snyder, & 
Davidson, 1980; LaBerge, 1983). This spotlight of attention 
surrounds the area of a visual scene to which an individual 
wants to attend. The size of the spotlight depends, in 
part, on the size of the physical stimulus. For example, 
the attentional spotlight for attending to a face would be 
larger than the spotlight for attending to the nose on that 
face (LaBerge, 1983). According to the spotlight metaphor, 
attentional focus must be moved around the visual field in 
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order to locate objects of interest. The movement of focal 
attention can be broken into three components: the 
disengagement of attention, the movement of attention, and 
the engagement of attention (Posner, Inhoff, Friedrich, & 
Cohen, 1987). 
Some researchers have preferred to think of focal 
attention as analogous to the zoom lens of a camera (Eriksen 
& Yeh, 1985; Eriksen & St. James, 1986; Murphy & Eriksen, 
1987). This view suggests that the focus of attention is 
comparable to the power of a zoom lens. The power of a zoom 
lens can be varied to give a desired level of detail. There 
is a reciprocal relationship between the power of the lens 
and the size of the field of view. As the power of the lens 
increases, the size of the field of view is constricted 
making objects in the field of view more discernible. Thus, 
when the field of view is constricted, attentional 
processing should be more acute (Eriksen & Yeh, 1985). The 
reverse is true when the field of view is expanded. 
There is evidence that the focus of attention can be 
narrowed or broadened depending on the task. LaBerge (1983) 
used a dual task paradigm where the primary task utilized 
either a narrow or a broad focus condition. In the narrow 
focus condition, subjects were required to make a decision 
about one letter of a five-letter word, thus focusing 
attention on the designated letter. In the broad focus 
condition, decisions had to made about an entire word. The 
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secondary task involved the identification of a probe that 
appeared in one of the five letter positions. This 
procedure was used in order to determine the latency of 
attention switching to the probe after attention had been 
narrowed or broadened. 
The results of this experiment showed that in the 
narrow focus condition, response latency increased linearly 
as the probe location moved further from the attended letter 
location. In the wide focus condition, response latencies 
were independent of the location of the probe. These 
findings demonstrate that the size of attentional focus is 
under volitional control. 
It has not been well established whether or not older 
adults can focus their attention as well as younger adults. 
Hartley, Kieley, and McKenzie (1992) investigated this issue 
by extending the procedure that LaBerge (1983) used in his 
study to compare younger and older adults. They found that 
older adults were slower at responding to the probe, but the 
reaction time functions of the two groups were similar. 
This similarity suggests that although older adults have 
slower response times, they can still broaden or narrow 
their focus of attention as well as younger adults. In this 
study, Hartley and colleagues also assessed the response 
times of subjects when the range of eccentricities at which 
the probe could be located was extended. They discovered 
that reaction times increased as a function of eccentricity, 
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and this effect was larger for older adults. Based on this 
finding, it can be concluded that older adults may have 
difficulty broadening their focus of attention over as wide 
an area as younger adults. 
Movement of Focal Attention 
If an individual wants to move attention outside of 
their current attentional engagement, it is often necessary 
to generate an eye movement. Whenever persons shift their 
gaze from one object to another, their eyes often engage in 
jerky movements known as saccades. These saccades are 
interrupted by pauses or fixations. During the saccade, 
normal visual processing is interrupted; visual information 
is taken in only when the eye is not in motion (Ashcraft, 
1994). If visual information was taken in during the 
saccade, a person would see a blur. It generally takes 
between 250-300 milliseconds for an entire saccade-fixation 
cycle. Therefore, the human eye goes through this process 
three or four times every second (Ashcraft, 1994). Under 
natural viewing conditions people generally make saccades 
from one point of interest to another. Therefore, saccades 
are generally goal-directed to points of interest in the 
environment (Fischer, 1987). 
According to Fischer (1987), visual attention plays a 
crucial role in guiding saccades to objects of interest. 
Posner (1980) suggested that when a person makes an eye 
movement to a new location, attention reaches the location 
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first and then an eye movement takes place. This idea has 
been studied extensively by Fischer and colleagues 
(Mayfrank, Mobashery, Kimmig, & Fischer, 1986; Fischer, 
1987; Fischer & Breitmeyer, 1987). They have discovered that 
the switching of attention from a point of fixation to a new 
location follows three main steps: a) disengaging attention 
from the object currently attended to b) moving attention to 
the new point of interest c) re-engaging attention there. 
This process indicates that the disengagement of attention 
is crucial in the movement of attention, and that attention 
is crucial in determining the coordinates of saccades. 
One of the first researchers to investigate the 
disengagement of attention was Saslow (1967). He 
demonstrated that saccadic reaction times to targets are 
longer in the presence of a fixation point. His research 
showed that a temporal gap between the offset of a fixation 
point and the onset of a peripheral stimulus decreased the 
reaction time of saccades when compared to an overlap 
condition where the fixation point remained constantly 
visible. The temporal gap decreased the saccadic reactions 
to about 150 ms. compared to 250 ms. in the overlap 
condition. Apparently the temporal gap helped to speed up 
the disengagement of attention from the fixation point. The 
technique of using a temporal gap in this manner is referred 
to as the gap paradigm by researchers. 
Using the gap paradigm, Fischer and Boch (1983) found 
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in the monkey saccadic eye movements that were characterized 
by their short reaction times. These saccades were called 
express saccades by the researchers. Fischer and Ramsperger 
(1984) discovered that humans also execute express saccades. 
These express saccades are generally correct in size and 
direction, and the coordinates of the saccade target must be 
determined beforehand since saccades are preprogrammed 
(Fischer & Ramsperger, 1986). If the direction of the 
target is unpredictable, reaction time is increased 
approximately 15 milliseconds indicating that time is 
required to program the coordinates of a saccade. Becker 
and Jurgens (1979) have shown that a saccade planned to the 
right can be canceled and replaced by one to the left if a 
new target is available 80 ms before the beginning of the 
first saccade. This finding indicates that the determination 
of the coordinates for the saccade is the last step in the 
preparation of a saccade (Fischer, 1987). 
Express saccades have been demonstrated in people 
between the ages of 10 and 87. Using a gap paradigm study 
with older and younger subjects, Mayfrank et al. (1986) 
showed that almost all subjects produced express saccades 
regardless of their age. The target reaction times of older 
subjects was not significantly different from those of 
younger subjects. However, they report that the relative 
number of express saccades tends to decline after age 50. 
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Mayfrank et al. (1986) analyzed the impact of visual 
attention on the occurrence of express saccades. According 
to these researchers, fixating on an object requires the 
engagement of attention. In their study, subjects were 
required to focus on the center portion of a display screen. 
They were also instructed to direct their attention to a 
spot of light located in the periphery. When the peripheral 
target appeared, they were instructed to move their eyes 
from the center of the screen to the target. A gap and an 
overlap condition were also used in this study. They 
discovered that in the overlap condition, express saccades 
were almost absent and in the gap condition, many express 
saccades were present. Based on this finding, it appears 
that express saccades only occur after attention is 
disengaged. When attention is forcibly disengaged by turning 
off the center stimulus as in the gap paradigm, reaction 
times to a saccade target are less since an observer does 
not have to release attention from a fixation point. When 
attention is engaged (i.e., the fixating stimulus is still 
present as in the overlap condition), reaction times are 
longer because attention must be released before attention 
can be directed towards the saccade target. Thus, it can be 
concluded from these results that engaged visual attention 
inhibits express saccades. 
Mayfrank et al. (1986) also conducted another 
experiment to show that the offset of the peripheral target 
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by itself could not explain the occurrence of express 
saccades. In this experiment, subjects had to focus on a 
central fixation point in the presence of an additional 
peripheral stimulus. The fixation point remained visible 
when the saccade target appeared, and the peripheral 
stimulus was turned off 200 ms before the target appeared. 
Subjects were given two tasks. In the first task, subjects 
had to attend to the peripheral stimulus. In the second 
task, subjects had to attend to the fixation point. They 
discovered that many express saccades occurred in the first 
task but not in the second task. The offset of the 
peripheral target prior to the onset of the saccade target 
in the first task enabled a disengagement of attention such 
that the reaction to the saccade target could be an express 
saccade. However, in the second task, the disengagement of 
attention was enabled only by the onset of the peripheral 
target. This finding is further evidence that engaged 
attention inhibits the saccade system. 
Based on the findings of Mayfrank et al. (1986) it can 
be concluded that the attentional system can be in two 
states: engaged or disengaged. When the eyes are in motion, 
not only is there a sequence of saccades but also a sequence 
of disengaging and engaging attention. When attention is 
engaged at a given location, saccades are suppressed. When 
attention is disengaged, a saccade can be generated to a new 
target if that location has been designated as a target for 
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an eye movement. If the target happens to appear when 
attention is already disengaged, the saccade can be an 
express saccade (Fischer & Breitmeyer, 1987). Therefore, an 
express saccade is shorter than a regular saccade since 
attention does not have to be disengaged. Thus, it can be 
concluded that the change from engaged to disengaged 
attention takes time and thus adds to the latency of 
saccades (Fischer & Breitmeyer, 1987). 
Attentional Cues 
Most people assume that a movement or shift of 
attention is always associated with an eye movement. 
However, studies have demonstrated that attentional shifts 
can be carried out without an eye movement (Krose & Julesz, 
1989; Nakayama & Mackeben, 1989; Sagi & Julesz, 1986; Posner 
et al., 1980; Posner, Nissen, & Ogden, 1978). These studies 
are based on the use of a pre-cue paradigm in which the 
improvement of performance in the cued location of the 
visual field is explained in terms of attention. In these 
experiments, the influence of eye movements on performance 
is controlled by monitoring eye movements and discarding 
trials where subjects actually move their eyes. The impact 
of eye movements can also be controlled by keeping the 
duration of the whole sequence of the pre-cue and stimulus 
duration shorter than typical eye movement latencies 
(Saarinen, 1993). 
The idea that the disengagement of attention is a 
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separate process from the movement and refocusing of 
attention has been studied by Posner and colleagues using a 
pre-cue paradigm with patients who had parietal lobe lesions 
(Posner, Walker, Friedrich, & Rafal, 1984). In this study, 
these patients had difficulty directing their attention to a 
peripheral target that was located in the visual field 
contralateral to the lesion. The presence of a peripheral 
cue and central cue did not help these observers to decrease 
their response time to the target. The researchers 
concluded that their patients had difficulty disengaging 
their attention from the central fixation target and 
suggested that the parietal lobe is needed for the 
disengagement of attention. 
Using a pre-cue paradigm, Mackeben and Nakayama (1993) 
tested the hypothesis that the gap paradigm speeds up the 
deployment of attention by testing observers in a gap and 
no-gap condition. Subjects fixated on a cross in the middle 
of a computer screen. The presentation of the cross was 
followed by the presentation of a cue 1 to 3 seconds later 
that indicated the location of a target embedded in 
distractors. The observers' task was to locate the target 
without making an eye movement. In the gap condition, the 
cross disappeared 200 ms before the presentation of the cue. 
In the no-gap condition, the cross remained on during the 
entire trial. The time by which the cue preceded the target 
(called the cue lead time) was varied across trials. The 
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results showed that observers made a greater percentage of 
correct responses at short cue lead times in the gap 
condition when compared to the no-gap condition. This 
difference in performance was maximal at a cue lead time of 
33 ms. It appears that in the gap condition, observers 
utilized the gap to disengage attention from the cross, 
supporting the hypothesis that a temporal gap speeds up the 
deployment of attention. 
A study by Posner, Nissen, and Ogden (1978) provided 
subjects with an arrow or a plus sign prior to the 
presentation of a target. The arrow or plus sign was used 
as a cue to the probable location of a target. On some 
trials the arrow was a valid cue (pointed in the correct 
direction) and on some trials the arrow was an invalid cue 
(pointed in the wrong direction). The plus sign was used as 
a neutral cue that gave no information about the location of 
the target. They found that when the arrow was valid, 
reaction times to the target decreased. When the arrow was 
invalid, reaction times increased. The reaction times to 
the plus sign were between the reaction times for the valid 
and invalid cues, which suggests that response times to 
targets decrease when targets are presented at expected 
locations and increase when they are presented at unexpected 
locations. These findings can not be attributed to saccades 
since they occur even when the cue precedes the target by 
less than the time required for a saccade (Posner, 1980). 
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Instead, these findings can be attributed to attention which 
reaches the cued location prior to the movement of the eyes. 
Several researchers have investigated the way in which 
older adults direct attention in response to a cue (Folk & 
Hoyer, 1992; Hartley et al., 1990; Hoyer & Familant, 1987; 
Nissen & Corkin, 1985). These researchers have found that 
older adults have a slower response time to cued targets 
compared to younger adults. These researchers have also 
found that the benefits of a valid cue and the costs of an 
invalid cue are the same or larger when compared to younger 
adults (Hartley et al., 1990). However, there is 
disagreement concerning the stimulus onset asynchrony (SOA) 
that is needed for older adults to benefit from a cue. The 
SOA is the gap of time between the offset of the cue and the 
onset of the target. Madden (1983) showed that older adults 
benefited from a cue with an SOA of 1000 ms. Hoyer and 
Familant (1987) found that older adults needed an SOA of 750 
ms. for a cue to be effective, but Hartley et al. (1990) 
found no age difference, even at SOA's less than 500 ms. 
Folk and Hoyer (1992) found that older adults benefited from 
a cue at SOA's between 50 and 250 ms, although this effect 
decreased when the cuing condition was made more difficult. 
Folk and Hoyer concluded that these results suggest that cue 
encoding may decline as a person ages but that the ability 
to shift attention is preserved in older adults. 
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As discussed earlier, when studies are conducted using 
cues, it is necessary to control for the influence of eye 
movements. According to Madden (1990), the results found by 
Nissen and Corkin (1985) and Hoyer and Familant (1987) may 
be confounded because they used SOA's long enough to permit 
eye movements. Madden (1990) alleviated this problem in his 
study by using SOA's of 50, 83, 116, 150, and 183 ms. In 
his experiment, Madden also investigated the impact of 
distractors in the visual field on response time to a 
target. When distractors were not present, older adults had 
similar reaction times to younger adults regardless of the 
SOA, suggesting that older adults benefit from a cue as well 
as younger adults, which is consistent with the findings of 
Hartley et al. (1990). When distractors were present, the 
reaction times of younger adults decreased consistently as 
the SOA increased. However, the reaction times of older 
adults did not decrease until an SOA of 150 ms. Based on 
this finding, older adults can not ignore distractors when 
the SOA is short. Thus, the attentional process that allows 
people to ignore distractors may occur more slowly for older 
adults. 
Visual search 
In addition to the pre-cue paradigm, the visual search 
task is another research technique that has been used to 
investigate visual attention in older adults. Studies using 
pre-cue paradigms investigate single movements of visual 
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attention, whereas visual search tasks investigate multiple 
movements of visual attention. In visual search tasks, an 
observer must search for a target that is located in the 
midst of other objects (Treisman & Gelade, 1980; Julesz, 
1981). Using a visual search paradigm, Treisman and Gelade 
(1980) have discovered that reaction times to targets differ 
depending on the type of search that is involved. In tasks 
where the target differs from the other objects by a unique 
feature, reaction times to the target do not increase as the 
number of items in the display increase. Under this 
condition, the entire stimulus array can be processed 
simultaneously and the targets appear to "pop out." Thus, 
this type of task is viewed as a parallel search task. In 
tasks where subjects must attempt to conjoin independent 
attributes of a single stimulus (for example, shape and 
color), reaction times increase linearly suggesting that 
items must be processed sequentially (attentive search) and 
is hence called a serial search task. Since items can not 
be processed simultaneously in a serial search, the number 
of items in the display becomes a major factor in the time 
required to locate a target. 
As persons age they often have a reduction in the 
ability to locate and identify objects in serial search 
tasks. As the search task becomes increasingly difficult, 
this reduction is magnified. A common finding is that older 
adults have difficulty attending to objects in the midst of 
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distracting information (Rabbit, 1965; Wright & Elias, 1979; 
Plude & Hoyer, 1986; Scialfa, Kline, & Lyman, 1987; Plude & 
Doussard-Roosevelt, 1989; Scialfa, Thomas, & Joffe, 1994). 
This difficulty is even more evident when the target object 
and the distracting information are similar (Farkas & Hoyer, 
1980; Plude & Doussard-Roosevelt, 1989; Scialfa et al., 
1994) . 
It has also been found that the performance of older 
adults in serial search tasks depends on the type of visual 
processing that is required. For example, Wright and Elias 
(1979) found that older adults were not influenced by the 
presence of distracting stimuli when the position of the 
target was known. Farkas and Hoyer (1980) found that older 
adults were more prone to the influence of distractors when 
target position was varied. Also, Madden (1983) found that 
cuing the location of a target by 1000 ms. reduced the 
influence of distracting stimuli. These studies indicate 
that when the location of a target is known, the impact of 
distractors on older adults is diminished. Knowledge of 
target location allows older adults to selectively attend 
to a position and ignore other objects. In contrast, when 
target location is not known, the performance of older 
adults in visual search tasks is decreased. 
One hypothesis that has been generated to explain the 
age-related decline in the ability to locate objects in 
serial search tasks is the spatial localization hypothesis 
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(Plude & Hoyer, 1985). According to this hypothesis, age 
declines in serial search are due to an inability to locate 
task-relevant information in the visual field. This 
hypothesis assumes that locating information is a limited 
capacity process in character recognition and that spatially 
locating and identifying stimuli are independent processes. 
The strongest support for this hypothesis has been 
given by Butler (1980, 1981). Butler has analyzed the types 
of errors made in identifying and locating targets. In his 
studies, he used a tachistoscope to present a display of 
letters that were followed by different types of patterned 
masks. Subjects were required to identify a cued target, 
determine the location of the target, or do both tasks 
simultaneously. In these studies, it was found that 
localization errors were more common than intrusion errors 
(reporting letters that were not in the display), indicating 
that the localization and the identification of targets are 
independent processes (Plude & Hoyer, 1985). 
A study by Plude and Doussard-Roosevelt (1989) 
attempted to determine if age deficits in visual search 
occur at the preattentive (parallel) or attentive (serial) 
level of visual processing. In this study, conditions were 
manipulated to make this determination. Subjects were 
required to identify a target that was embedded in 
distractors. In order to investigate preattentive search, a 
condition was used where targets could be identified on the 
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basis of a single feature (color or form). Attentive search 
was investigated by having participants identify targets 
whose features overlapped with the distractors. The results 
indicated that in the preattentive search condition older 
and younger adults had similar reaction times to the target. 
However, it took older adults significantly more time to 
identify the target in the attentive search condition. 
These findings indicate that the feature extraction 
abilities of older adults are comparable to those of younger 
adults, suggesting that preattentive (parallel) processing 
may not be hindered in older adults. However, older adults 
display a deficit at the feature integration stage of visual 
processing suggesting an age-related decline in attentive 
(serial) processing. 
It is important to point out that other researchers 
have shown that aging is associated with a deficit in 
preattentive (parallel) visual search (Ball et al., 1988; 
Oken, Kishiyama, & Kaye, 1994). This apparent discrepancy 
may be a result of the targets that Plude and Doussard-
Roosevelt (1989) used in their study. Ball et al. (1990) 
argue that Plude and Doussard-Roosevelt (1989) investigated 
only highly conspicuous targets that made the target "pop 
out" from its background. They also argue that Plude and 
Doussard-Roosevelt only investigated a narrow range of 
eccentricities (approximately 10 degrees visual angle). In 
a study by Ball and colleagues (1988), subjects were 
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required to identify a centrally located target and locate a 
peripheral target simultaneously. The peripheral targets 
were located at eccentricities of 10, 20, and 30 degrees of 
visual angle. They found that as eccentricity increased, 
localization errors increased, with older adults 
experiencing significantly more difficulty. Therefore, it 
appears that there may be an age-related decline in 
preattentive (parallel) search, especially as the target 
becomes less conspicuous and is located at further 
eccentricities. 
UFOV 
One research technique that has been used to measure 
age-related declines in spatial localization is assessing 
the size of the useful field of view (UFOV) of an 
individual. The functional or useful field of view is the 
amount of visual information that can be captured in a 
persons field of view without moving the eyes or the head 
(Ball, Roenker, & Bruni, 1990). The UFOV is generally 
measured binocularly and involves the detection, 
localization, and identification of targets in complex 
visual displays. In a typical UFOV paradigm, an observer 
must identify a centrally located target and locate a 
peripheral target simultaneously (Ball et al., 1988; Ball et 
al., 1990; Ball & Owsley, 1992). 
The size of the UFOV varies depending on several 
factors. For example, the similarity between the target and 
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background influences the size of the UFOV. Ball et al. 
(1988) found that people can easily detect targets when no 
distractors are present because the target is conspicuous. 
In this condition, targets can be perceived easily at all 
eccentricities. However, when distractors are present there 
is a pronounced eccentricity effect because targets are less 
conspicuous, suggesting that targets presented for a longer 
duration can be located at further eccentricities if the 
level of conspicuity is held constant (Ball & Owsley, 1992). 
Another factor that influences the size of the UFOV is 
the presence of distractors in the visual field. Sekuler 
and Ball (1986) examined the ability of younger and older 
adults to determine the location of visual targets. These 
targets were presented on eight equally spaced radial 
spokes. Participants were tested under conditions where 
targets were presented either with or without distractors 
present. It was found that the presence of distractors had 
a much greater impact on older adults than younger adults, 
especially at increasing eccentricities. 
In a study by Scialfa, Kline, and Lyman (1987), the 
performance of older and younger adults on a peripheral 
target identification task was assessed. These researchers 
were also interested in determining the influence of 
distractors on the UFOV. In their study, they varied the 
number of distractors that were presented in a serial search 
task. They found that as the number of distractors 
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increased, localization performance declined, especially in 
older adults. This result suggests that older adults have 
difficulty with spatial localization in the presence of 
distractors during serial search tasks. 
It is important to point out that other researchers 
have found that the number of distractors does not impact 
performance on UFOV tasks (Ball et al., 1988). Using a UFOV 
paradigm, these researchers compared the performance of 
observers in conditions where there was either 0, 23 or 47 
distractors present in the visual field. They discovered 
that older adults made more localization errors in all 
distractor conditions. However, there was no difference in 
performance when the number of distractors was reduced from 
47 to 23. This finding indicates that subjects are 
performing the UFOV tasks in parallel and that correctly 
located targets are conspicuous to subjects regardless of 
the number of distractors. Contrary to the findings of 
Scialfa et al. (1987), this finding suggests that a parallel 
search rather than a serial search is performed in the UFOV 
task. 
Researchers have also discovered that the size of the 
UFOV declines when exposure duration is decreased (Ball et 
al., 1990). In general, as exposure duration decreases, 
performance in UFOV tasks decreases. In order to 
investigate the effect of stimulus duration on UFOV 
performance Ball et al. (1990) divided people into groups 
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based on performance in a speed of processing condition. In 
this condition, subjects were required to identify a 
centrally located target that was presented at various 
durations. To divide people into groups in the speed of 
processing condition, the size of the UFOV at 125 ms. was 
compared to the size of the UFOV at 75 ms. If the size of 
the UFOV was reduced by 5 degrees or less, the participant 
was placed in the low impact group, and if UFOV reduction 
was more than 6 degrees, the participant was placed in the 
high impact group. The results showed that 69% of older 
adults in this study were in the high impact group, whereas 
none of the younger adults were in the high impact group. 
This outcome indicates that as the duration of the target 
decreased, the size of the UFOV decreased for older adults. 
Thus, targets must be presented for longer durations in 
order for older adults to identify them. 
A final factor that is known to influence the size of 
the UFOV is the difficulty of the center task. As discussed 
earlier, the study of Ball and colleagues (1988) required 
participants to identify a centrally located target (center 
task) and locate a peripheral target simultaneously. In 
this study, older and younger adults were placed in either a 
low, intermediate, or high demand group depending on the 
difficulty of the center task. They found that as the 
demand increased, the number of center task errors also 
increased. In addition, they discovered that older adults 
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made more errors on the peripheral task than did younger 
adults indicating that center task demand strongly 
influences the performance of older adults. 
It is evident from the UFOV studies described to this 
point that there is an age-related decline in the size of 
the UFOV. Since the UFOV paradigm requires visual 
attention, attentional deficits may play a role in the 
shrinkage of the UFOV in older adults. To test this 
hypothesis, Ball et al. (1990) assessed the impact of speed 
of processing, divided attention, and selective attention 
deficits on the size of the UFOV in younger and older 
adults. To study the individual differences in these 
deficits, subjects were divided into a high or low impact 
group based on the deficit they exhibited. To divide people 
into groups in the speed of processing condition, the size 
of the UFOV was assessed at 75 and 125 ms. Similarly, to 
determine the impact of the divided attention condition, 
they compared the change in UFOV size as the difficulty of 
the center task increased and made the same division into a 
low or high impact group. To determine the impact of the 
selective attention condition, they compared the change in 
UFOV size when distractors were present or not present and 
then placed subjects into one of the groups (Ball et al., 
1990). 
The results from this study demonstrated that all 
except one younger adult were in the low impact group for 
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all of the conditions. However, 69% of older adults were in 
the high impact group for the speed of processing condition, 
47% were in the high impact group for the divided attention 
condition, and 58% were in the high impact group for 
selective attention. In addition, older adults who had 
difficulty with all types of attentional processing had a 
loss of 84% of their visual field compared to people 
experiencing no attentional problems. Also, it was found 
that age accounted for 49% of the variance in the size of 
the UFOV. However, the degree of shrinkage due to the three 
attentional components accounted for 91% of the variance in 
UFOV. Thus, age-related shrinkage of the UFOV can be 
accounted for without knowledge of age, suggesting that age 
trends in the UFOV are due to a combination of attentional 
problems in older adults rather than a general age-related 
decline in one of the types of attentional processing. 
It is important to stress that poor performance on UFOV 
tasks does not occur in all older adults. Ball et al. 
(1990) found that although there was a higher percentage of 
older adults in the high impact group, there were also 
several older adults in the low impact groups. This finding 
indicates that the performance of older adults using the 
UFOV paradigm varies substantially across individuals. 
Therefore, it is not accurate to conclude that the size of 
the UFOV is reduced in every older person. 
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Conclusions 
It is evident from the foregoing literature review that 
some older adults experience deficits in visual attention. 
Researchers have demonstrated that visual tasks that require 
dual-task performance, such as the UFOV task, are difficult 
for many older adults (Sekuler & Ball, 1986; Scialfa et al., 
1987; Ball et al., 1988; Ball et al., 1990; Ball & Owsley, 
1992; Scialfa et al., 1994). In the UFOV paradigm, 
observers must identify a center target and locate a 
simultaneously presented peripheral target. Research has 
shown that older adults have difficulty locating the 
peripheral target in the UFOV paradigm when compared to 
younger adults (Sekuler & Ball, 1986; Scialfa et al., 1987; 
Ball, et al., 1988; Ball et al., 1990; Scialfa et al., 
1994). The reason for this difficulty is not clearly 
understood. One possible explanation for this difficulty is 
that some older adults have trouble disengaging attention 
from the center target and directing attention towards the 
peripheral target. Although proposed by D'Aloisio and 
Klein, (1990), this idea has not been investigated. If 
older adults have trouble disengaging attention, then they 
may be better able to locate the peripheral target if the 
center target disappears before the peripheral target is 
presented relative to a condition where the center target 
stays on for the duration of the display. This approach 
would force disengagement to take place and allow attention 
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to be directed towards the peripheral target. 
Another possible explanation for age-related declines 
in the UFOV paradigm is that some older adults have a 
deficit in preattentive visual processing. Thus, the 
inability of many older adults to locate the peripheral 
target could be caused by a slower feature extraction 
process. Previous research has indicated age-related 
differences in processing speed (Salthouse, 1985; 1986). 
This explanation assumes that some older adults can not 
localize the peripheral target when it is presented for a 
short duration, but are able to do so if the duration is 
sufficiently long. If this is true, then conditions where 
the peripheral target is on for short display times should 
hinder performance compared to conditions where the 
peripheral target is presented for a longer amount of time. 
This effect should be obtained regardless of the time that 
the center target is present since the duration of the 
peripheral target determines performance. 
This study will determine if some older adults have 
difficulty locating the peripheral target in the UFOV 
paradigm because of an inability to disengage attention 
efficiently or if they have a deficit in parallel processing 
of the peripheral target. Four basic conditions will be 
used and are presented in Figure 1. In the simultaneous 
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Figure 1. Visual representation of the four testing 
conditions used in the study. 
Simultaneous Condition 
Center T3 
Peripheral 
Delay Condition 
T3 
Center T3 
Peripheral T1 T3-T1 
Disengagement Condition 
Center T1 
Peripheral T3-T1 
Center Offset Condition 
Center T1 
Peripheral T3 
Note. A peak represents stimulus onset and a valley 
represents stimulus offset 
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condition, the center and peripheral target are presented 
for the same amount of time. The center target is presented 
in the delay condition for the same amount of time as in the 
simultaneous condition, but the presentation of the 
peripheral target is delayed. In the disengagement and 
center offset conditions, the center target will disappear 
after a given duration. In the disengagement condition, the 
presentation of the peripheral target will coincide with the 
offset of the center target, whereas in the center offset 
condition the center and peripheral targets will be 
presented simultaneously. 
Hypotheses 
The four conditions used in this study will allow the 
evaluation of two groups of hypotheses (see Table 1). The 
first group of hypotheses are based on the assumption that a 
disengagement of attention takes place in the UFOV paradigm. 
If some older adults are unable to disengage attention 
quickly, then conditions where the center target disappears 
should facilitate processing of the peripheral target 
compared to conditions where the center target does not 
disappear. Based on the research using the gap paradigm 
(Saslow, 1967; Mayfrank et al., 1986; Fischer & Ramsperger, 
1986; Fischer, 1987; Fischer & Breitmeyer, 1987; Mackeben & 
Nakayama, 1993), conditions where the center target 
disappears are the only conditions that would release focal 
attention and therefore speed the deployment of attention to 
Table 1 
List of Hypotheses Investigated in the Study 
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Disengagement Assumption 
Hypothesis l: Disengagement and Center Offset > 
Simultaneous and Delay 
Hypothesis 2: Disengagement = Center Offset 
Hypothesis 3: Simultaneous = Delay 
Parallel Processing Assumption 
Hypothesis 1: Simultaneous and Center Offset > 
Disengagement and Delay 
Hypothesis 2: Disengagement = Delay 
Hypothesis 3: Simultaneous = Center Offset 
the periphery. As a corollary of this hypothesis, 
conditions where the center target disappears (e.g., the 
disengagement and center offset conditions) should yield 
equivalent performance since these conditions would help 
facilitate disengagement. Further, one would expect similar 
results in conditions where the center target does not 
disappear since they do not help to facilitate the release 
focal attention from the center target. In any event, these 
hypotheses have informative value only if the first 
hypothesis is confirmed. 
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In this study, three additional hypotheses will be 
tested that are based on the assumption that some older 
adults have difficulty locating the peripheral target in the 
UFOV paradigm because of a slowing in preattentive 
processing of the target (see Table 1). This assumption 
suggests that peripheral targets which can be processed for 
a longer time in parallel will be easier to locate. If this 
assumption is correct, then conditions which present the 
peripheral target for the longest duration should yield the 
best performance relative to conditions which reduce the 
duration of the peripheral target. 
Chapter 3 
Method 
Participants 
Thirty-six older adults (age 60 or greater) with a mean 
age of 70.75 years were recruited for this study (22 
females, 14 males). All subjects were community dwelling 
older adults. These volunteers were solicited by telephone 
from the Bowling Green community and were paid for their 
participation. 
Stimuli and Apparatus 
Screening Phase 
Each participant was screened on the Bailey-Lovie Chart 
(see Ferris, Kassoff, Bresnick, & Bailey, 1982) and Pelli-
Robson Contrast Sensitivity Chart (see Pelli, Robson, & 
Wilkins, 1988) to ensure that their visual acuity and 
contrast sensitivity were adequate to perform the UFOV 
tasks. On the Bailey-Lovie chart, letter acuity is 
expressed in terms of log minimum angle resolvable (logmar). 
The mean luminance of the chart was 100 cd/m2 . Viewing 
distance was 4.2 meters (14 feet). Letter size decreases 
from line to line in .1 logarithmic steps. The Pelli-Robson 
chart measures how much contrast a person requires to see 
letters subtending approximately 2.8 degrees of visual 
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angle. Contrast decreases in .15 log unit steps each half 
line. The mean luminance of the chart was 100 cd/m2, and 
viewing distance was 1 meter. In order to participate in 
the study, subjects were required to have a minimum acuity 
score of .40 logmar and a minimum contrast sensitivity score 
of 1.35 log units. All participants met these requirements. 
Each participant was also assessed using the Visual 
Attention Analyzer which presented the stimuli of the UFOV 
tasks onto a 20" color monitor. Participants were initially 
tested in a screening phase. The screening phase was 
divided into three subtests that were similar to the 
subtests that Ball and colleagues (Ball et al., 1988; Ball 
et al., 1990; Ball & Owsley, 1992) used in their assessment 
of the UFOV. The screening phase permitted a determination 
of the stimulus threshold for each of the subtests. The 
stimulus threshold was designated as the fastest duration 
where the subject could identify the center target in the 
first subtest with 75% accuracy. In the second and third 
subtests, the threshold was designated as the duration where 
the subject could localize the peripheral target with 75% 
accuracy while still correctly identifying the center 
target. 
The screening phase used a staircase technique to 
determine threshold. In all of the subtests, the initial 
duration of targets was 325 ms. The duration of the display 
decreased by 50 ms until an incorrect response was made or 
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the fastest presentation speed of 17 ms was reached. When 
an incorrect response was given, the duration of the display 
was increased by 34 ms until two correct, consecutive 
responses were given or the subject reached the slowest 
presentation speed of 500 ms. After a subject made two 
successive correct responses, subsequent decreases and 
increases in the duration of the display were made in units 
of 17 ms. This process continued until 7 reversals were 
made by the subject. The last 5 reversals were then 
averaged to yield the stimulus threshold. 
Participants were tested in each of the three subtests 
of the screening phase. In the first subtest, visual 
processing speed was assessed on the Visual Attention 
Analyzer by asking subjects to identify a target object that 
was presented in a white box ( 8 X 9 degrees) located in the 
center of the computer screen. The target object was either 
a white silhouette of a car or a white silhouette of a truck 
presented against a black background. The selection of the 
target object was randomized throughout testing. After the 
target appeared, a random noise mask was presented for 500 
ms. in order to eliminate any retinal afterimage or residual 
image on the computer monitor. This mask was followed by a 
screen that asked the observer , "What was inside the center 
box? Press 'C' for a car and 'T' for a truck". The 
observer responded by telling the experimenter their 
response choice, and the experimenter pressed the designated 
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letter on a keyboard. 
In the second subtest, the subject had to identify the 
center target while simultaneously localizing a peripheral 
target. The peripheral target was located at 3 0 degrees of 
visual angle and at one of eight different radial locations 
(0, 45, 90, 135, 180, 225, 270, 315, and 360 degrees). 
Since the purpose of the screening phase was to determine 
thresholds in each subtest, a decision was made to present 
the peripheral target in the second and third subtests at 
the eccentricity where subjects have the most difficulty 
localizing the target. Previous research has shown that 
this eccentricity is at 3 0 degrees of visual angle (Ball et 
al., 1988). By presenting the peripheral target at this 
extreme eccentricity, it was hoped that ceiling effects 
would be eliminated for those subjects with a broad UFOV. 
The peripheral target was a white silhouette of a car on a 
black background and was presented on every trial. The 
location of the peripheral target was randomized throughout 
the test and the center and peripheral targets were 
presented simultaneously . The participant was instructed 
that the center target had to be identified correctly in 
order to receive credit for correctly locating the 
peripheral target. During testing, if the center target was 
not identified correctly, the subject heard a series of 
descending tones indicating an incorrect response and the 
next trial was presented. 
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After presentation of the display, observers were 
presented with a screen where they were required to indicate 
what they saw in the center box (the schematic car or 
truck). The subjects responded by verbalizing their 
response choice to the experimenter. After a response was 
made, subjects were then required to indicate the location 
of the peripheral target. This step was accomplished by 
providing the subject with a screen displaying an eight-
spoke arrangement. The screen instructed the subjects to 
verbalize the number that corresponded to the spoke where 
they saw the target. The experimenter then pressed the 
designated number on a keyboard. If the subjects reported 
that they did not see the peripheral target, they were 
instructed to make their best guess. The screen remained 
visible until the subjects made a response. 
The third subtest was similar to the second subtest 
except that the peripheral target was embedded in a field of 
47 triangles which served as distractors. The distractors 
were of approximately the same luminance as the target. The 
instructions for this task were identical to those for the 
second subtest. 
Testing Phase 
There were four testing conditions utilized in this 
study: the simultaneous condition, the delay condition, the 
disengagement condition, and the center offset condition. A 
visual representation of these conditions is presented in 
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Figure 1. Each participant was tested twice in each of the 
four conditions. 
Simultaneous Condition. In the simultaneous condition, 
the center and peripheral target were presented 
concurrently. The duration of the display was set at the 
stimulus threshold for the third subtest of the screening 
phase (T3). This condition is represented visually in 
Figure 1. It should be noted that presentation times were 
limited to the refresh rate of the 60 Hz computer monitor 
(16.67 ms). Since thresholds could be values other than 
multiples of 16.67 ms, thresholds were rounded to the next 
highest multiple of 16.67 ms. For example if T3 was 160 ms, 
it was rounded to 167 ms (i.e., 10 refresh cycles of the 
monitor). All peripheral targets were located at an 
eccentricity of 3 0 degrees of visual angle and were embedded 
in distractors. The instructions for this condition were 
the same as the instructions given for the third subtest of 
the screening phase. These instructions were used in all of 
the remaining conditions. 
Delay Condition. For this condition, there was a 
delay of time between the onset of the center target and the 
onset of the peripheral target. The duration of the time 
delay was determined based upon the threshold value given by 
the first subtest of the screening phase (Tl). For example, 
if an observer could identify the center target at 17 ms (1 
refresh cycle) in the first subtest, the center target was 
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presented for 17 ms before the peripheral target was 
presented. During each trial, the center target was always 
present. The duration of the peripheral target was 
determined by subtracting T1 from T3 (T3 - Tl). For 
example, if T3 was 24 0 ms and Tl was 17 ms, the center was 
presented for 240 ms and the peripheral target was presented 
for 223 ms. This condition is represented visually in 
Figure 1. 
Disengagement Condition. The presentation of targets 
was manipulated in this condition so that the disengagement 
of attention could be investigated using a gap paradigm. In 
this condition, the center target was presented for a given 
duration (Tl) and then disappeared (see Figure 1). The 
disappearance of the center target was immediately followed 
by the presentation of the peripheral target. The duration 
of the peripheral target was determined in the same manner 
as in the delay condition (i.e., T3 - Tl). 
Center Offset Condition. The presentation of the 
center target was the same in this condition as in the 
disengagement condition, but the presentation of the 
peripheral target was different. In the disengagement 
condition, the peripheral target did not appear until the 
center target disappeared. In this condition, the onset of 
the peripheral target coincided with the onset of the center 
target (i.e., they were presented simultaneously). The 
purpose of this condition was to allow participants the same 
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amount of time to locate the peripheral target as in the 
simultaneous condition, since the delay and disengagement 
conditions reduce the amount of time that can be devoted to 
preattentive processing. The duration of the center target 
was T1 in this condition, and the duration of the peripheral 
target was T3. 
The four testing conditions described above were 
presented on the Visual Attention Analyzer, but responses 
were made using a touch activated computer screen. The 
response screens used for the four conditions were identical 
to those used in the third subtest of the screening phase. 
However, instead of making a response choice by pressing a 
letter on a keyboard, a response choice was made by touching 
the computer screen. 
Procedure 
Screening Phase 
Upon arrival for testing, all participants were asked 
to sign an informed consent statement detailing the 
requirements of the study (see Appendix). They were also 
asked to fill out a subject information sheet that requested 
demographic information about each subject (see Appendix). 
The acuity and contrast sensitivity of the participant were 
then assessed using the Bailey-Lovie Chart and the Pelli-
Robson Contrast Sensitivity Chart. 
During testing, participants were required to place 
their chin in a chin-rest located 23.5 centimeters from the 
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computer screen. Once they were positioned comfortably, 
participants were given instructions detailing the 
requirements of the subtests that were described earlier. 
These instructions were given as a series of demonstration 
screens on the Visual Attention Analyzer. The demonstration 
screens gave step-by-step instructions of task requirements. 
The instructions were explained verbally if any portion of 
the task was not clear to the participant. Each participant 
was also reminded that he/she must identify the center task 
correctly in order to receive credit for locating the 
peripheral target. The purpose of this requirement was to 
ensure that the attention of the observer was centrally 
focused at the beginning of each trial. Participants had 
the opportunity to practice until they were comfortable with 
the task. 
After a subject completed the screening phase, a 
computer printout was generated that indicated stimulus 
threshold on each of the subtests. The durations that were 
given by the printout were used to determine the initial 
stimulus durations for the following conditions. 
Testing Phase 
For the four testing conditions, subjects were 
instructed that response choices needed to be made using the 
same procedure that was utilized in the third subtest of the 
screening phase. Also, subjects were instructed to make 
response choices by touching the computer screen rather than 
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using the keyboard. Each participant was tested in each 
condition twice and each condition was tested in a block of 
16 trials, yielding a total of 128 trials. The order of 
testing was as follows for 18 of the subjects: simultaneous, 
delay, disengagement, center offset, center offset, 
disengagement, delay, and simultaneous. The remaining 18 
subjects were tested in the following order: center offset, 
disengagement, delay, simultaneous, simultaneous, delay, 
disengagement, and center offset. These orders were used to 
control for the possibility of practice effects that may 
have occurred during testing. Participants were given the 
opportunity to take rest periods between each block of 
trials. 
Chapter 4 
Results 
Subject Comparisons 
The mean acuity and contrast sensitivity of subjects 
were .02 logmar and 1.73 log units, respectively. For the 
three subtests of the screening phase, mean thresholds were 
18.25 ms for task 1, 73.11 ms for task 2, and 419.33 ms for 
task 3. Subject comparison information is located in Table 
2 . 
Table 2 
Meansf Standard Deviations, and Ranges of Subject Comparison 
Information 
Mean Std.Dev. Min. Max. 
Age 70.75 5.46 60 82 
Acuity .02 .09 .30 -.18 
Contrast Sensitivity 1.73 .15 1.35 1.95 
Task 1 Threshold 18.25 3.61 16 27 
Task 2 Threshold 73 .11 49.26 20 219 
Task 3 Threshold 419.33 114.99 127 500 
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The data collected in this study were examined using a 
2 (Block) X 4 (Condition) repeated measures ANOVA. The 
dependent variable was the number of peripheral targets 
localized correctly given correct identification of the 
focal target. As discussed in the method section, subjects 
were required to identify the center target correctly in 
order to receive credit for locating the peripheral target. 
The ANOVA revealed a significant main effect for conditions 
(E(3,105) = 14.39, p<.01). Tukey's post-hoc analysis 
(a=.05) of this main effect revealed differences between 
all four conditions except between the simultaneous and 
delay conditions and between the disengagement and center 
offset conditions. Subjects identified more peripheral 
targets correctly in the simultaneous and delay conditions 
than in the disengagement and center offset conditions. The 
main effect of blocks was also significant (£(1,35) = 21.64, 
pc.Ol) indicating that performance increased between the 
first and second testing of the four conditions. The 
interaction between blocks and conditions was not 
significant (E(3,105) < 1, p>.05). The mean and standard 
deviation of correct peripheral localizations for each 
condition are presented in Table 3. 
Since a majority of subjects had a threshold of 500 ms 
on task 3 of the screening phase, it was of interest to 
determine if these subjects performed differently than 
subjects who had thresholds of less than 500 ms. It was 
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Table 3 
Means and (Standard Deviations^ for Correct Peripheral 
Localizations in Each Block of the Four Testing Conditions 
Block 1 Block 2 
Condition 
Disengagement 5.47 7.14 
(2.92) (3.91) 
Center Offset 5.61 7.19 
(3.49) (4.46) 
Simultaneous 7. 69 8.67 
(3.63) (3.83) 
Delay 6.97 8.31 
(3.78) (3.79) 
necessary to make this determination for two reasons: a) an 
eye movement can be generated in less than 500 msec, and b) 
two populations of individuals (fast and slow processors) 
may be present in the sample. To make this determination, 
subjects were divided into two groups based on their task 3 
threshold. A 2 (Group) X 4 (Condition) X 2 (Block) mixed 
repeated measures ANOVA, with groups as a between subjects 
variable, was performed. Neither the main effect of groups 
(E(l, 34) = 1.25, £)>.05) nor any of the interactions 
involving the group variable were significant (all E'scl.59, 
p's>.05). However, the same main effects of blocks (E(l,34) 
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= 19.07), pc.01) and conditions (E(3,102) = 11.92, pc.Ol) 
demonstrated in the original analysis remained. The means 
and standard deviations of correct peripheral localizations 
for these subjects are presented in Table 4. 
Table 4 
Means and (Standard Deviations) for Correct Peripheral 
Localizations in Each Block of the Four Testincr Conditions 
for Subiects with a 500 ms Task 3 Threshold and Less Than 
500 ms Threshold 
Block 1 Block2 
500 ms. Threshold (N=22) 
Disengagement 4.91 6.41 
(2.71) (3.51) 
Center Offset 5.00 6.41 
(3.49) (4.01) 
Simultaneous 7.27 8.73 
(3.99) (3.74) 
Delay 6.41 8.14 
(3.83) (3.17) 
< 500 ms Threshold (N=14) 
Disengagement 6.36 8.29 
(3.13) (4.34) 
Center Offset 6.57 8.43 
(3.39) (5.00) 
Simultaneous 8.36 8.57 
(3.00) (4.11) 
Delay 7.86 8.57 
(3.66) (4.72) 
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It should be noted that although a majority of subjects 
had a task 3 threshold of 500 ms, there is no evidence to 
suggest that eye movements were taking place in this task. 
If subjects were attempting to locate the peripheral target 
in this task by moving the eyes, one would expect subjects 
to make an abundance of center task errors. During the 
screening phase, trials where center task errors were made 
were not included in the determination of the threshold. 
Therefore, the number of center task errors made in each 
condition of the testing phase was determined. The mean 
number of errors made in each condition are presented in 
Table 5. It is evident from the means that the center 
target was identified correctly on nearly every trial. 
Subjects with a 500 ms task 3 threshold had the highest mean 
number of center task errors in each condition. However, 
these subjects only identified the center task incorrectly 
on 3.8%, 3.7%, 6.5%, and 7.1% of the trials in the 
simultaneous, delay, disengagement, and center offset 
conditions respectively. 
In order to perform an analysis of variance on these 
data, subjects were divided into two groups based on their 
task 3 threshold (i.e., 500 ms or <500 ms). A 2 (Group) X 4 
(Condition) ANOVA, with groups as a between subjects 
variable and condition as a within subjects variable, was 
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Table 5 
Mean Number of Center Task Errors Made by Participants in 
Each Condition of the Testing Phase 
Task 3 Threshold 
Condition 500 ms < 500 ms 
Simultaneous 1.23 .64 
Delay 1.18 1.00 
Disengagement 2.09 1.14 
Center Offset 2.27 1.64 
Note. The means represent the number of center task errors 
pooled across blocks of each condition. Therefore, the 
means reflect the number of errors made during the 32 trials 
of each condition. 
performed. The ANOVA on these data revealed only a 
significant main effect for conditions (£(3,102) = 3.47, 
p<.05). A subsequent Tukey's post-hoc analysis (a=.05) 
revealed only one significant difference. The center offset 
condition led to more center task errors than the 
simultaneous condition. If subjects with high thresholds 
(e.g., 500 ms) were indeed moving their eyes during stimulus 
presentation, one would expect more center task errors from 
the high threshold group relative to the low threshold group 
(e.g., <500 ms). Alternatively, this effect may show up as 
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an interaction of threshold groups with experimental 
conditions. Neither of these effects were present in the 
data. Therefore, it appears that subjects with a 500 ms 
task 3 threshold are not generating eye movements to perform 
this task. 
It was also of interest to determine if the order of 
presentation of conditions made a significant contribution 
to the results. A 2 (Order) X 4 (Condition) X 2 (Block) 
mixed repeated measures ANOVA, with order as a between 
subjects variable, was performed. The main effect of order 
was not significant (E(l,34)<•01, p>.05) and did not 
interact with any of the other variables (all E's <2.49, 
p•s>.05). The main effect of blocks (E(l,34) = 21.73, 
p<.01) and conditions (E(3,102) = 15.00, p<.01) were both 
significant. 
Since obtaining accurate thresholds in the screening 
phase was crucial in this study, it was also of interest to 
evaluate the accuracy of these thresholds. Twelve subjects 
were selected to be retested on the subtests of the 
screening phase after testing was complete. These 
thresholds (post) were then compared to the initial 
threshold (pre). The correlation between pre and post 
thresholds for each of the three subtests was £=.71, £=.78, 
and r=.62 for tasks 1, 2, and 3, respectively (all p values 
<.05; df=10). A t-test analysis was also conducted between 
the pre and post threshold for each subtest. There were no 
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significant differences between pre and post thresholds for 
any of the three subtests (all t's(ll) <1.71, p1s>.05). 
Chapter 5 
Discussion 
The results of this study revealed that the testing 
conditions had a significant impact on performance. The 
simultaneous and delay conditions yielded the highest 
performance, and the center offset and disengagement 
conditions yielded the lowest performance. A practice 
effect was also revealed since performance increased when 
each condition was presented a second time. 
The impact of these findings on the two different 
assumptions underlying UFOV performance will now be 
addressed. In the present study, hypotheses were tested 
based upon two different sets of assumptions. According to 
the disengagement assumption, the UFOV task requires an 
individual to release attention from the center task and use 
preattention to locate the peripheral target. This 
assumption, based upon research of the gap paradigm (Fischer 
& Ramsperger, 1984; Mayfrank et al., 1986; Fischer, 1987; 
Fischer & Breitmeyer, 1987), posited that the difficulty of 
many older adults to locate the peripheral target in the 
UFOV paradigm is the result of an inability to disengage 
attention quickly. Three hypotheses were tested based on 
this assumption and are discussed below. 
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The first hypothesis predicted that the disengagement 
and center offset conditions would yield higher performance 
than the simultaneous and delay conditions because the 
disengagement and center offset conditions would help to 
facilitate the release of focal attention by having the 
center target disappear. This hypothesis, which was the 
strongest comparison using the disengagement assumption, was 
not supported since the simultaneous and delay conditions 
yielded the highest performance. 
The second hypothesis predicted similar results in the 
disengagement and center offset condition because both 
implemented center target disappearance, thereby 
facilitating the release of focal attention. Although the 
data are consistent with this hypothesis (i.e., there was 
not a significant difference in the number of correct 
peripheral localizations in these conditions), the value of 
this finding is minimized by the lack of support for the 
first hypothesis. This finding needs to be interpreted with 
caution given the absence of any evidence that the 
disengagement of attention was facilitated in the 
disengagement and center offset conditions. 
The third hypothesis predicted similar results in the 
simultaneous and delay conditions since neither of these 
conditions would help to facilitate the release of focal 
attention by turning off the center target. The data were 
consistent with this hypothesis since there was no 
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significant difference in the number of correct peripheral 
localizations in these conditions. Once again, this finding 
is difficult to interpret in light of the lack of evidence 
supporting the disengagement assumption. In summary, it is 
evident from the results that the disappearance of the 
center target did not help facilitate disengagement since 
the disengagement and center offset conditions yielded the 
lowest performance. 
The second group of hypotheses in this study was based 
upon the assumption that the inability of some older adults 
to locate the peripheral target in the UFOV paradigm is due 
to a slowing in parallel processing of the entire display. 
Previous research has indicated age-related differences in 
processing speed (Salthouse, 1985; 1986). This assumption 
posited that some older adults can not localize the 
peripheral target when it is presented for a short duration, 
but are able to do so if the duration is sufficiently long. 
The first hypothesis based on this assumption predicted 
that the simultaneous and center offset conditions would 
yield higher performance than the disengagement and delay 
conditions since the simultaneous and center offset 
conditions presented the peripheral target for the longest 
duration. This hypothesis was not supported. Although the 
simultaneous condition yielded the highest localization 
performance, performance in the center offset condition was 
lower than in the delay condition. Thus, the two conditions 
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which presented the peripheral target for the longest amount 
of time produced widely different localization performance. 
The second hypothesis generated from the assumption of 
a parallel processing deficit in some older adults predicted 
that the disengagement condition and the delay condition 
would yield similar results because the peripheral target 
was presented for the same duration in these two conditions. 
This hypothesis was not supported since the delay condition 
yielded a higher mean than the disengagement condition. 
Further, the hypothesis that the simultaneous and center 
offset conditions would yield similar results because they 
also presented the peripheral target for the same amount of 
time was not supported. The simultaneous condition yielded 
a higher mean than the center offset condition. 
The data do not provide clear support for either 
explanation for the inability of some individuals to locate 
the peripheral target in the UFOV paradigm. When the 
assumption was posited that some individuals can not 
disengage attention quickly, the data did not demonstrate 
that the disappearance of the center target facilitated 
attentional disengagement. When the assumption was posited 
that some individuals are slower at parallel processing of 
the entire display, the duration of the peripheral target 
did not systematically effect performance. 
Clearly, turning off the center target did not have the 
expected effect of enhancing peripheral target localization. 
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In fact, doing so may have had the opposite effect. The 
disappearance of the center target may have captured focal 
attention instead of releasing it. In a typical gap 
paradigm, there is a temporal gap between the offset of a 
center stimulus and the onset of a peripheral stimulus with 
no stimulus presented for a given time (Saslow, 1967). 
During this gap, focal attention can be released and 
directed to points of interest identified by preattentive 
vision. In the present study, there was no temporal gap. 
The offset of the center target was immediately followed by 
the onset of the peripheral target. When the center target 
disappeared, it is possible that preattentive vision may 
have been drawn to the offset of the center target rather 
than to the peripheral target. The function of preattentive 
vision is to alert attentive vision to points of change in 
the visual field. Therefore, it is possible that the 
disappearance of the center target represented a more 
salient change in the visual field to preattentive vision 
than the peripheral target. If this is true, attention 
would remain centrally focused for a longer period of time 
instead of being released and directed to the periphery. As 
a result, less time would be available to locate the 
peripheral target and consequently hinder performance. 
Based on the results of this study, it is not clear if 
either of the assumptions used in this study is correct, if 
both of them are incorrect, or if both impact UFOV 
58 
performance. It can not be concluded definitively if some 
older adults have difficulty locating the peripheral target 
in the UFOV paradigm because of a slowing in the 
disengagement of attention. The conditions designed to 
investigate this assumption (e.g., the disengagement and 
center offset conditions) yielded the lowest performance. 
However, performance in these conditions could have been due 
to the fact that these conditions captured attention instead 
of releasing attention. Since it has not been established 
whether or not some older adults have trouble disengaging 
attention, an attempt was made in this study to make this 
determination using a variation of the gap paradigm. It is 
evident that this study did not establish whether or not 
some older adults have trouble disengaging attention. This 
issue could be further explored by using a true gap paradigm 
procedure to evaluate older individuals. The UFOV paradigm 
could be modified to include a temporal gap between the 
offset of the center target and the onset of the peripheral 
target, thus investigating the gap paradigm in the same 
manner as previous researchers (Saslow, 1967; Fischer & 
Ramsperger, 1984; Mayfrank et al., 1986; Fischer, 1987; 
Fischer & Breitmeyer, 1987; Mackeben & Nakayama, 1993). 
Although there is clear evidence in the data for 
individual differences in processing speed (see Task 3 
threshold data in Table 2) , it can not be concluded that 
older adults have difficulty locating the peripheral target 
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in the UFOV paradigm because of a slowing in parallel 
processing of the entire display. The simultaneous 
condition, which was designed to present the peripheral 
target for the longest amount of time, yielded the highest 
performance. In addition, the two conditions that presented 
the peripheral target for the least amount of time (e.g., 
the delay and disengagement conditions) decreased 
performance relative to the simultaneous condition. 
However, the other condition designed to present the 
peripheral target for the longest amount of time (e.g., the 
center offset condition) also decreased performance relative 
to the simultaneous condition. One explanation for this 
finding is that subjects did not benefit from a longer 
presentation of the peripheral target in the center offset 
condition because the disappearance of the center target 
kept attention centrally focused for a longer period of 
time. Thus, the benefit of the extra presentation time was 
negated by the fact that attention remained centrally 
focused for a longer time before being released to the 
periphery. 
Previous research has shown that many older adults have 
difficulty locating the peripheral target in the UFOV 
paradigm when compared to younger adults (Sekuler & Ball, 
1986; Scialfa et al., 1987; Ball et al., 1988; Ball et al., 
1990; Scialfa et al., 1994). The purpose of this study was 
to test two potential explanations for this difficulty 
60 
because the reason for this difficulty is still not clearly 
understood. The present study did not clearly support or 
reject either of these explanations. Based on these 
findings, it is possible that a slowing in the disengagement 
of attention or a slowing in the parallel processing of the 
entire display remain potential explanations for the 
inability of some older adults to locate the peripheral 
target in the UFOV paradigm. Further evidence is needed to 
support or reject these potential explanations of UFOV 
performance in older adults. 
61 
References 
Allport, A. (1989). Visual Attention. In M. I. Posner 
(Ed.), Foundations of Cognitive Science (pp. 631-682). 
Cambridge: MIT Press. 
Ashcraft, M. A. (1994). Human Memory and Cognition 
(2nd ed.). New York: Harper Collins. 
Ball, K., Beard, B., Roenker, D., Miller, R. & Griggs, 
D. (1988). Age and visual search: Expanding the useful field 
of view. Journal of the Optical Society of Americaf 5. 2210-
2219. 
Ball, K., & Owsley, C. (1992). The useful field of 
view test: A new technique for evaluating age-related 
declines in visual function. Journal of the American 
Optometric Association, 64r 71-79. 
Ball, K. K., Roenker, D. L., & Bruni, J. R. (1990). 
Developmental changes in attention and visual search 
throughout adulthood. In J. T. Enns (Ed.), The Development 
of Attention: Research and Theory (pp. 489-508). North 
Holland: Elsevier Science Publishers. 
Becker, W., & Jurgens, R. (1979). An analysis of the 
saccadic system by means of double step stimuli. Vision 
Research
 f 19f 967-983. 
Bergen, J. R., & Julesz, B. (1983). Rapid 
discrimination of visual patterns. IEEE Transactions on 
Systems, Man, and Cybernetics, SMC-13, 857-863. 
62 
Butler, B. (1980). The category effect in visual 
search: Identification versus localization factors. Canadian 
Journal of Psychology, 34, 238-247. 
Butler, B. (1981). Identification and localization in 
tachistoscopic recognition: The effects of data and resource 
limitations. Canadian Journal of Psychology,. 35, 36-51. 
D'Aloisio, A., & Klein, R. M. (1990). Aging and the 
development of visual attention. In J. T. Enns (Ed.), The 
Development of Attention: Research and Theory (pp. 447-466). 
North Holland: Elsevier Science Publishers. 
Eriksen, C. W., & St. James, J. D. (1986). Visual 
attention within and around the field of focal attention: A 
zoom lens model. Perception and Psychophysics, 40(4), 225-
240. 
Eriksen, C. W., & Yeh, Y. (1985). Allocation of 
attention in the visual field. Journal of Experimental 
Psychology: Human Perception and Performance, 11, 583-597. 
Farkas, M. S., & Hoyer, W. J. (1980). Processing 
consequences of perceptual grouping in selective attention. 
Journal of Gerontology, 3 5r 207-216. 
Ferris, F. L., III, Kassoff, A., Bresnick, G. H., & 
Bailey, I. (1982). New visual acuity charts for clinical 
research. American Journal of Ophthalmology, 94, 91-96. 
Fischer, B. (1987). The preparation of visually guided 
saccades. Reviews in Physiology and Biochemical 
Pharmacology, 106, 1-35. 
63 
Fischer, B., & Boch, R.(1983). Saccadic eye movements 
after extremely short reaction times in the monkey. Brain 
Researchr 2 60f 21-26. 
Fischer, B., & Breitmeyer, B. (1987). Mechanisms of 
visual attention revealed by saccadic eye movements. 
Neuropsychologia, 25f 73-83. 
Fischer, B., & Ramsperger, E. (1984). Human express 
saccades: Extremely short reaction times of goal directed 
eye movements. Experimental Brain Research, 57f 191-195. 
Fischer, B., & Ramsperger, E. (1986). Human express 
saccades: Effects of daily practice and randomization. 
Experimental Brain Researchr 64f 569-578. 
Folk, C. L., & Hoyer, W. J. (1992). Aging and shifts of 
visual spatial attention. Psychology and Aging, 7(3), 453-
465. 
Hartley, A. A., Kieley, J. M., & McKenzie, C. M. 
(1992). Allocation of visual attention in younger and older 
adults. Perception & Psychophysicsf 52(2), 175-185. 
Hartley, A. A., Kieley, J. M., & Slabach, E. H. (1990). 
Age differences and similarities in the effects of cues and 
prompts. Journal of Experimental Psychology: Human 
perception and Performance, 16, 523-537. 
Hoyer, W. J., & Familant, M. E. (1987). Adult age 
differences in the rate of processing expectancy 
information. Cognitive Development, 2, 59-70. 
64 
Julesz, B. (1981). Textons, the elements of texture 
perception, and their interactions. Nature, 290, 91-97. 
Krose, B. J. A., & Julesz, B. (1989). The control and 
speed of shifts of attention. Vision Research, 29, 1607-
1619. 
LaBerge, D. (1983). Spatial extent of attention to 
letters and words. Journal of Experimental Psychology; Human 
Perception and Performance, 9r 371-379. 
Mackeben, M., & Nakayama, K. (1993). Express 
attentional shifts. Vision Research, 33(1), 85-90. 
Madden, D. J. (1983). Aging and distraction by highly 
familiar stimuli during visual search. Deve1opmenta1 
Psychology, 19, 499-507. 
Madden, D. J. (1990). Adult age differences in the time 
course of visual attention. Journal of Gerontology: 
Psychological Sciences, 45(1), P9-16. 
Mayfrank, L., Mobashery, M., Kimmig, H. & Fischer, B. 
(1986). The role of fixation and visual attention on the 
occurrence of express saccades in man. European Archives of 
Psychiatry and Neurological Sciences, 235, 269-275. 
Murphy, T. D., & Eriksen, C. W. (1987). Temporal 
changes in the distribution of attention in the visual field 
in response to precues. Perception & Psychophysics, 42, 576-
586. 
65 
Nakayama, K., & Mackeben, M. (1989). Sustained and 
transient components of focal visual attention. Vision 
Research, 29f 1631-1647. 
Nissen, M. J., & Corkin, S. (1985). Effectiveness of 
attentional cueing in older and younger adults. Journal of 
Gerontology, 40(2)f 185-191. 
Oken, B. S., Kishiyama, S. S., & Kaye, J. A. (1994). 
Age-related differences in visual search task performance: 
Relative stability of parallel but not serial search. 
Journal of Geriatric Psychiatry and Neurology, 7(3)r 163-
168. 
Pelli, D.G., Robson, J. G., & Wilkins, A. (1988). The 
design of a new letter chart for measuring contrast 
sensitivity. Clinical Vision Sciences, 2, 187-199. 
Plude, D. J., & Doussard-Roosevelt, J. A. (1989). 
Aging, selective attention, and feature integration. 
Psychology and Aging, 4, 98-105. 
Plude, D. J., & Hoyer, W. J. (1985). Attention and 
performance: Identifying and localizing age deficits. In N. 
Charness (Ed.), Aging and Human Performance (pp.47-99). 
London: Wiley. 
Plude, D. J., & Hoyer, W. J. (1986). Age and the 
selectivity of visual information processing. Psychology and 
Aging, 1, 4-10. 
Posner, M. I. (1980). Orienting of attention. Quarterly 
Journal of Experimental Psychology, 32, 3-25. 
66 
Posner, M. I., Inhoff, A. W., Friedrich, F. J., & 
Cohen, A. (1987). Isolating attentional systems: A 
cognitive-anatomical analysis. Psychobiology, 15f 107-121. 
Posner, M. I., Nissen, M. J., & Ogden, W. C. (1978). 
Attended and unattended processing modes: The role of set 
for spatial localization. In Pick, H. L., & Saltzman, I. J. 
(Eds.), Modes of Perceiving and Processing Information. 
Hillsdale, NJ: Lawrence Erlbaum Associates. 
Posner, M. I., Snyder, C. R. R., & Davidson, B. J. 
(1980). Attention and the detection of signals. Journal of 
Experimental Psychology: General, 109, 160-174. 
Posner, M. I., Walker, J. A., Friedrich, F. J. & Rafal, 
R. D. (1984). Effects of parietal injury on covert orienting 
of attention. Journal of Neurosciencer 4, 1863-1874. 
Rabbit, P. (1965). An age decrement in the ability to 
ignore irrelevant information. Journal of Gerontologyf 20, 
233-238. 
Saarinen, J. (1993). Shifts of visual attention at 
fixation and away from fixation. Vision Research, 33(8), 
1113-1117. 
Sagi, D., & Julesz, B. (1986). Enhanced detection in 
the aperture of focal attention during simple discrimination 
tasks. Nature, 321, 693-695. 
67 
Salthouse, T. A. (1985). Speed of behavior and its 
implications for cognition. In J. E. Birren & K. W. Schaie 
(Eds.), Handbook of the Psychology of Aaina C2nd ed.). New 
York: Van Nostrand Reinhold. 
Salthouse, T. A. (1986). A Theory of Cognitive Aging. 
Amsterdam: North-Holland. 
Saslow, M. G. (1967). Effects of components of 
displacement-step stimuli upon latency of saccadic eye 
movements. Journal of the Optical Society of America. 57. 
1024-1029. 
Scialfa, C. T., Kline, D. W. & Lyman, B. J. (1987). Age 
differences in target identification as a function of 
retinal location and noise level: Examination of the useful 
field of view. Psychology and Agingf 2, 14-19. 
Scialfa, C. T., Thomas, D. M. & Joffe, K. M. (1994). 
Age differences in the useful field of view: An eye movement 
analysis. Optometry and Vision Science,. 71(12) , 736-742. 
Sekuler, R. & Ball, K. (1986). Visual localization: Age 
and practice. Journal of the Optical Society of America A. 
3, 864-867. 
Treisman, A. M., & Gelade, G. (1980). A feature-
integration theory of attention. Cognitive Psychology. 12. 
97-136. 
Wright, L., & Elias, J. (1979). Age differences in the 
effects of perceptual noise. Journal of Gerontology, 34f 
704-708. 
68 
Appendix 
69 
INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY 
STUDY 
The Disengagement of Visual Attention in Older Adults 
PURPOSE 
The purpose of this research study is to investigate a 
new method of evaluating visual attention in older 
adults. 
PROCEDURES 
You will be asked to view a video monitor and indicate 
when you see patterns on the screen. Your vision will 
also be assessed through reading several types of 
standard eye charts. Total testing time will be 
approximately one hour. 
BENEFITS 
Benefits to you for your participation will include a 
free assessment of visual acuity and contrast 
sensitivity, as well as payment of $10. 
RISKS 
This research uses standard visual examination 
procedures involving no risk to participants. You may 
take rest periods in the event of eye or physical 
position fatigue. You may ask questions about the 
research at any time. 
CONFIDENTIALITY 
The information obtained from this study may be 
reported at scientific meetings or in professional 
articles, but at no time will you be identified by 
name. Information concerning all results and eye 
examinations will be treated as confidential and will 
not be made available to anyone not directly associated 
with this research. 
SUBJECT STATEMENT 
I understand that my participation in this research 
study is voluntary and my refusal to participate will 
involve no penalty or loss of benefits to which I might 
otherwise be entitled. I further understand that I may 
discontinue my participation at any time without 
penalty or loss of benefits to which I might otherwise 
be entitled. I understand that I will be paid for my 
participation if I decide to discontinue my 
participation prior to completion of the study. The 
chairman of the Western Kentucky University committee 
for the protection of human research participants, Dr. 
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Jay Sloan, at telephone number (502)745-4981, can 
provide further information about my rights as a 
research subject. If there are any further questions, 
the investigators, Eric Stephens and Dr. Dan Roenker, 
can be reached at (502)745-6313, (502)745-2094, or 
(502)842-5965. 
I agree to participate in the research study described above. 
Signature of Participant Date 
Signature of Investigator Date 
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1. Name 
2. Date 
3. Social Security Number 
Current address and phone number: 
4 
Street Apt. # 
5. 6. 7 
City State Zip Code 
8. Home Phone Number 
9. Business Phone Number 
Contact Person: 
Please give the name, address, and telephone number of someone who could provide us 
with updated information on you in the future: 
10. 11. 
Name Relationship 
12 
Street Apt. # 
13. 14. 15 
City State Zip Code 
16. Home Phone Number 
17. Business Phone Number 
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18. Date of Birth. 
19. Gender 
20. Race 
(specify:) 
21. Marital Status 
1.. 
2.. 
1. 
2.. 
3 . . 
4 . . 
5 . . 
6. 
1. 
2.. 
3. _ 
4. _ 
5. 
_Male 
. Female 
.White 
_ Black 
_ Hispanic 
_ American Indian 
_ Asian or Pacific Islander 
Other 
Married 
. Single 
. Living Separately but not divorced 
Divorced 
Widowed 
